The prevalence of obesity in the United States has increased dramatically over the past few decades. Since 2010, the prevalence of obesity has exceeded 20% of the population in all states, and 12 states (concentrated in the South) have obesity rates in excess of 30%. 1 Given the negative implications of obesity for an individual's health, including a predisposition to heart disease, diabetes, some cancers, and other conditions, 2 physicians must continue to work collaboratively with patients who are obese toward the goal of healthy weight loss.
Regrettably, researchers have shown that physicians are not exempt from the biased views regarding people with obesity -a disorder that is so prevalent in the United States. [3] [4] [5] Such views undermine the patient-doctor relationship and contribute to obesity stigma, which, rather than motivating patients to lose weight, contributes to a variety of physical and psychological problems. 6, 7 Research has demonstrated that even those doctors who specialize in the treatment of obesity hold negative attitudes toward people who are obese, stereotyping such patients as lazy on an implicit association test. 8 Hebl and Xu 9 found that physicians held more negative views of people who are obese compared with their views of people of normal weight on 12 of 13 indices, including the desire to help the patient and estimated duration of appointments. Huizinga and colleagues 10 found that increasing body mass index was significantly associated with a lack of respect for patients who are overweight.
Such negative inclinations also exist among medical students. Although Persky and Eccleston 11 and Wigton and McGaghie 12 did not find differences in students' clinical decision making, they did note biases in beliefs, attitudes, and interactions on the basis of a patient's size alone. They noted that such biases could cause patients to delay both follow-up and preventive services. In turn, many people who are obese report difficulty in pursuing medical care for a variety of reasons, such as lack of appropriate-sized equipment and embarrassment about their weight. [13] [14] [15] Medical students constitute an enticing target for efforts to reduce obesity bias and obesity stigma in health care. Even though research has shown that such bias is well established and affects patient care, many medical schools have not addressed the problem directly. 16, 17 In response to this need, our research team has recently developed and implemented both a series of educational modules and a program that involves standardized patients who are obese-which, together, are intended to challenge students' attitudes and beliefs about obesity. We hypothesize that a more favorable disposition toward patients who are obese could undergird improved counseling and rapportbuilding skills, perhaps leading to improved clinical outcomes.
To determine the efficacy of these and similar interventions, 17-19 a valid and reliable means of assessing medical students' beliefs and attitudes toward obese patients is needed. In this report, we both describe the development of
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such an instrument, the Nutrition, Exercise, and Weight Management (NEW) Attitudes Scale, and provide evidence of its validity and reliability.
Method
We developed and tested the NEW Attitudes Scale over many months (August 2008 through March 2011) and many stages (each described in detail below). We conducted a literature search to seek prior scales, and, finding none to fit our needs exactly, we established a team of experts who developed potential items for a novel scale. We sought feedback regarding the items from third-year medical students. Next, we solicited the input of medical education experts to judge and weight the items in a Thurstone scaling study. We tested the external validity of the weighted-item scale with second-and fourth-year medical students. We examined its internal consistency with a new group of third-year students who interacted with a standardized patient, and we examined reliability with a new group of fourth-year medical students who completed the scale twice over two weeks without experiencing any intervention. Finally, we determined test dimensionality through a factor analysis.
Literature search
In August 2008, we conducted a literature search in PubMed and Medline to identify validated measures of obesity bias. From the relevant abstracts and/ or articles we uncovered, we identified several scales that assess beliefs and attitudes about obese people, including the Anti-Fat Attitudes Questionnaire (AFA), the Anti-Fat Attitudes Scale (AFAS), the Anti-Fat Attitudes Test, the Attitudes Toward Obese Persons Scale, the Beliefs About Obese Persons Scale (BAOP), and the Fat Phobia Scale. [20] [21] [22] [23] [24] None of these instruments target medical students as the specific audience or emphasize patient care as a focus. The most relevant instruments are perhaps the AFA, BAOP, and AFAS. However, for the purpose of the current study, these instruments have limitations. As Morrison and O'Connor observed, 22 the AFA contains some ambiguous items (e.g., "I worry about becoming fat"), which carry the risk of conflating prejudice with concern for one's own health. The eight-item BAOP focuses on beliefs about what causes obesity and lacks the breadth of covering attitudes about weight management and counseling, which are important to this study. The five-item AFAS focuses strictly on personal dislike of people who are fat and lacks a specific target population. All of these scales also do not contain questions about attitudes within the context of a physician interacting with patients, rendering them unsuitable for our purposes.
Item development and refinement
After carefully reviewing these known instruments, we decided to design a novel tool, the NEW Attitudes Scale. We carefully built content validity into the NEW Attitudes Scale through a team development approach during the item-generation process (January to April 2009). Content experts who participated in the process included medical educators, nutritionists, physicians, and psychometricians (E.I., M.V., S.C., S.D., D.M., D.K., J.S.). The team extensively reviewed the items to ensure that the items adequately covered the desired domains of the targeted construct. The team generated new items and modified some from the existing instruments to form an initial pool of items. The team divided the items into the domains of nutrition, exercise, and weight management for further discussion and refinement. We combined revised items from each domain for use in focus groups.
After we developed and grouped by domain our initial items, we conducted six focus groups from May 2009 to October 2009. Each group consisted of six to nine third-year medical students completing their family medicine clerkship at Wake Forest School of Medicine (WFSM), the site of our study. The family medicine clerkship coordinator (K.V.) solicited random volunteers by e-mail from the six clerkship rotations (10 students per rotation) to participate in the focus groups. The students completed the scale before the focus group; during the focus group they provided feedback on the items in the pool and considered other items for inclusion in the NEW Attitudes Scale. Students received small monetary compensation and lunch in exchange for their participation. Their participation and comments were independent of assessment and their standing in the program. Each focus group's facilitator, a rotating study team member, recorded comments and took notes on the discussion; after the focus groups, we analyzed the notes to identify salient themes. On the basis of the results of the focus group discussion and our team review, we created a final list of 31 items.
Thurstone scaling study
To increase the accuracy of the NEW Attitudes Scale, we performed a Thurstone scaling study (August-October 2010) to weight the final list of 31 items. Originally developed for achieving smaller bias and lower error variance in measuring attitudes about religion, the Thurstone scale has since been applied to a variety of subjects. [25] [26] [27] For example, a group of researchers recently used the Thurstone scale to identify desirable characteristics for police officers. 28 Unlike Likert-type scales, which give equal weight to each item (typically in the form of a statement), the Thurstone scale uses differential weights for individual items/ statements. Briefly, the Thurstone scaling approach solicits ratings on individual items from a panel of "experts" about the magnitude and direction of an attitudinal item. In this case, we requested experts in the field of medical education to serve as judges. We asked them to determine the positivity or negativity of each item, using a scale from 1 (most unfavorable) to 11 (most favorable). The judges did not directly respond to the items but merely rated them for use by future survey respondents. We felt that accounting for the differential discriminatory power of individual items would improve the psychometric behavior of the NEW Attitudes Scale. For example, a future survey respondent who endorses a very negative statement about obese patients would be viewed as more biased than one who endorses a mildly negative statement, rather than as equally biased.
We recruited our Thurstone judges (predominately faculty at medical schools) from both clinical and research backgrounds using the listservs of the Groups on Educational Affairs (of the Association of American Medical Colleges), which have divided physicians into four regions: Central, Northeastern, Southern, and Western United States. We also identified internal judges within WFSM and invited them to participate. All judges held advanced degrees. We did not offer the judges incentives; their participation was voluntary and anonymous, and their participation and ratings had no effect on their evaluations, promotion, tenure, or standing within the Group on Educational Affairs or WFSM.
We determined the weight for each NEW Attitudes Scale item from the statistic of the distributions of ratings (on a scale of 1-11). We selected a robust statistic-the median of the distribution, which is not as sensitive to outlier values as the mean-to form the raw weight. To get the actual question weightings, we subtracted 6, the midpoint of the scale, from the median ratings. For example, a question that received a median rating of "1" on the Thurstone scale would receive an actual weight of −5 on the survey instrument, and a question rated an "8" would receive a weight of 2. We used the weights in the final instrument as multipliers and a 5-point scale to capture students' responses to each item: −2 (strongly disagree), −1, 0, 1, or 2 (strongly agree) points. By centering the scale at 0, positive scores would suggest positive attitudes, and vice versa. Thus, if an item had a weight of −5, and a student strongly disagreed (score of −2), the item would be scored as −5 × −2 = 10 points; if a student strongly agreed with that negative item, it would be scored −5 × 2 = −10 points.
Measuring validity, reliability, internal consistency, and dimensionality
After the careful development, selection, refinement, and weighting of the 31 items, we administered the finalized NEW Attitudes Scale to a convenience sample of second-and fourth-year medical students at WFSM whom the project manager (D.K.) recruited to take the survey (these students had not participated in the focus groups). Participation was voluntary, confidential, and independent of assessment or promotion. Students were given a small monetary reimbursement for participation. In August 2010, students completed not only the NEW Attitudes survey but also two previously validated measures of obesity bias: the AFA and the BAOP. 20, 23 To assess construct validity, we correlated the NEW Attitudes Scale with the other two scales. We expected the correlations to be moderate, demonstrating concurrent validity.
We further assessed construct validity by measuring medical students' attitudes toward obese patients before and after an intervention intended to reduce stigma and bias. Specifically, third-
year medical students completing their family and community medicine clerkship at WFSM in January through March 2011 participated in a simulated outpatient visit with a standardized patient instructor who was obese (these students had neither participated in the focus groups nor completed the NEW Attitudes, AFA, or BAOP instruments). The standardized patient presented to the clinic, complaining of a five-pound weight gain and concerned about her risk of cancer. After the encounter, the standardized patient instructor provided feedback meant to increase the students' confidence in caring for patients who are obese and highlighting the challenges of weight loss. If the NEW Attitudes Scale is appropriate and accurate and if the intervention works, the scale should detect a positive change in attitudes after the intervention.
We assessed reliability in February through March 2010 by testing a small volunteer group of fourth-year medical students in a different class year and retesting them two weeks later to determine whether their scores changed. These students had not participated in any of the prior stages of the development or testing of the NEW Attitudes Scale, and their participation was voluntary. Each participating student received a small incentive of $10, and their participation and scale results were independent of assessment and standing. The team chose a two-week retesting to avoid the possibility of students' attitudes actually changing as a result of new experiences, new learning, or some other influence. We assessed internal consistency using Cronbach alpha.
Finally, we conducted a factor analysis of the responses to test dimensionality of the scale. We first categorized the item as either positive (Thurstone weight > 0) or negative (weight ≤ 0) items, and reversecoded the negative item responses. We used a scree-plot to determine the number of factors and then applied factor analysis, based on varimax rotation, to delineate orthogonal factors.
We accounted for missing values (for all analyses: Thurstone weighting, external validity testing, postintervention testing, and reliability retesting) by one of two ways: discarding surveys in which an excessive amount of information was missing or, if only a few answers were omitted, imputing missing data with a participant's mean response to the other items. We discarded surveys if a participant did not answer at least 80% of the items.
Statistical analysis and ethical approval
We used SAS version 9.2 (SAS Inc., Cary, North Carolina) to complete all analyses: weighting, correlations, Cronbach alpha for reliability, and the factor analysis. The WFSM institutional review board approved this protocol after expedited review.
Results

Literature search
Our initial PubMed/Medline literature search resulted in 75 abstracts or articles on attitudes/measures regarding obesity. We examined five of these carefully, adapting some of the items described for our NEW Attitudes Scale. [20] [21] [22] [23] [24] 
Development of the NEW Attitudes Scale
We developed an initial item pool of 50 questions in the content domains of nutrition, exercise, and weight management. Focus group feedback helped us refine and select 31 items for inclusion in a revised instrument. Reasons for which students suggested excluding questions included ambiguity and inability to discriminate well between respondents who might endorse different attitudes. For example, we excluded "I am likely to provide care for a significant number of overweight/obese patients in my practice" because students may have answered "yes"-not because of any preference for such people but because they know that these patients make up a large portion of the U.S. population. We updated some questions to reflect a level of training appropriate to medical students. Ultimately, 7 items pertained to nutrition, 6 to exercise, and 11 to weight management. Although another 7 questions did not fall into a specific domain, we deemed these relevant to the scale and decided to retain them.
Thurstone scaling study
A sample of 201 expert judges rated each of 31 questions using a Thurstone scale ranging from 1 (most unfavorable) to 11 (most favorable). Table 1 shows the characteristics of the judges. Missing values were low, constituting only 0.9% of responses.
Actual ratings ranged from 1 to 8. In Table 2 , we report the actual items and weights of items (judges' median score minus 6). Of note, several statements of attitude deemed to be neutral in nature, such as "Patients understand the connection between exercise and cancer," received a raw median score of 6. Thus, neutral items received a weight of 0 and, subsequently, do not affect scoring on the NEW Attitudes Scale. Although they do not affect the scoring, we deemed them important to include because they were representative of the targeted construct and could be used to inform future studies. Other items received decisively positive or negative ratings; for example, "I do feel a bit disgusted when treating a patient who is obese" (Item 23) received a median raw rating of 1 (weight of −5). Some variations were wide, whereas others were narrow; for example, the item "It is usually sufficient to give a person brief, clear advice about weight management" had a variance of 5.30, whereas Item 23 has a variance of 0.8.
Validity, reliability, and dimensionality
A sample of 111 second-year and fourthyear medical students completed the NEW Attitudes Scale alongside the AFA and BAOP scales; 66 respondents (59%) were female, and 55 (50%) were secondyear students. In Table 2 we report the number and percentage of respondents who agreed with (either 1 or 2 on the actual scale), felt neutral toward (0), disagreed with (−1 or −2), or did not provide a response for all items. The percentage of missing values was low at 0.6%. The technique for handling missing values, described in the Method section, should be sufficient to impute values, and we do not expect results to differ with more advanced missing-value methodology. Cronbach alpha for the sample of 111 medical students was 0.63, suggesting moderate internal consistency. Table 3 shows the mean scores of students, stratified by gender and year, for all three obesity scales, including the NEW Attitudes Scale. The mean score on the NEW Attitudes Scale was 24.4. Out of a possible score of −118 to +118, the lowest score was −37 and the highest score was 76. Men and women respondents did not differ significantly. However, second-year students were more positive than fourth-year students (P = .01).
The Pearson correlations between the NEW Attitudes Scale and the AFA and BAOP were, respectively, −0.47 and 0.23. We expected a negative value for AFA because a higher score on AFA indicates a more negative attitude toward obese people (for both NEW Attitudes Scale and BAOP, higher scores indicate more positive attitudes toward obese people). Thus, the NEW Attitudes Scale was moderately correlated with both AFA and BAOP. Figure 1 shows the distribution of scores on the NEW Attitudes Scale.
We administered the NEW Attitudes Scale to a total of 103 third-year medical students both before a simulated encounter with an obese standardized patient instructor and (as described in the Method section) after receiving feedback in order to determine whether the scale could detect a change in attitudes. The mean score before the encounter was 25.5 and 32.2 on retesting, a difference of 27% (P < .001, df = 102).
The test-retest reliability (correlation coefficient) of the 24 fourth-year medical students tested at baseline and again two weeks later was 0.89.
We identified three factors that respectively account for 15%, 11%, and 8% of variance. The factor analysis revealed the following dimensions: (1) antifat (including, for example, item 23: "I do feel a bit disgusted when treating a patient who is obese"), (2) self-efficacy and propensity to provide counseling to patients who are obese (including, for example, item 12: "I have a personal desire to counsel patients about exercise"), and (3) belief about how others understand obesity (including, for example, item 8: "Patients understand the connection between nutrition and cancer"). Table 2 indicates the factor on which each item is most loaded.
Discussion and Conclusions
Given both the scale of the obesity epidemic and the positive role physicians can play in healthy weight loss, the availability of an instrument with substantial evidence for reliability and validity that can assess medical students' attitudes toward obese patients is both timely and significant. As medical educators develop and deploy efforts to change medical students' attitudes (e.g., Given the average student score of 24.4 on the NEW Attitudes Scale, WFSM students appear to have, collectively, a mildly positive attitude regarding the care of patients who are obese. We found this finding surprising given the previous studies that identified negative attitudes toward patients who are obese in medical students. 11, 12 However, the authors of those studies did not report a difference in approach to management. Perhaps the more positive score can be accounted for by the clinical focus of the NEW Attitudes Scale. Students' desire to provide excellent care may override personal bias. Also of interest is the finding that scores of the men did not differ significantly from those of the women across all three instruments, whereas fourth-year students had more negative attitudes than second-year students on both the NEW Attitudes Scale (0.48 standard deviation difference) and AFA (0.63 standard deviation difference). One might expect that attitudes would improve with * The range of scores for the NEW Attitudes Scale is −118 through 118; higher scores represent more positive attitudes. † The range of scores for AFA is 0 through 117; higher scores represent more negative attitudes. ‡ The range of scores for BAOP is 0 through 48; higher scores represent more positive attitudes. § SD indicates standard deviation.
increased experience caring for obese patients, but providers may become more skeptical of patients achieving weight loss over time.
The present study does have some limitations. We included only thirdyear medical students at WFSM in our focus groups and in our pre-post standardized patient instructor study, we included only fourth-year WFSM students in our test-retest reliability study, and we included only secondand fourth-year WFSM students in the survey, limiting generalizability. Also, although the instrument captured an expected improvement in scores after students completed the standardized patient instructor encounter, efficacy of the intervention has not yet been determined. The detected effect may be short-term and not sustained. Finally, we have not been able to collect data for assessing longer-term predictive validity. We expect that attitudinal scores are likely to predict differences in approach to and/ or management of patients who are obese in actual practice, but this needs to be investigated in future studies.
In conclusion, the NEW Attitudes Scale demonstrated good validity and reliability and may be used in future studies to measure medical students' attitudes toward patients who are obese.
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